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Abstract—Electric energy transmission can be conducted in
two ways, wired and wireless with all their advantages and
disadvantages. Wired electric transmission required wire con-
nections that sometimes get complicated in design and also some
spaces are needed. These disadvantages can be eliminated by
the application of wireless transmission. This wireless energy
transmission was first introduced by Nikola Tesla in 1899. In
this work, we designed 2 coils functioning as a transmitter and a
receiver to supply an AC load, a 15 watt bulb, and a DC load, a 4
watt rotary fan. We utilized the theorem of magnetic and electric
field, assembled the system, and measured the results. We note
that the distance between the transmitter and receiver circuit
is affecting the resulted output voltage and current received by
receiver. When supplied the 9 watt bulb, the distances required is
at least 8.108 cm, and the output voltage received by the receiver
is 148 V. For the DC load, when supplying 4 watt rotary fan,
the best average distance is 7.5 cm with the output current is 3
A. Therefore, the distance between the transmitter and receiver
circuit is very important in designing wireless energy transmission
system. This paper proposes a simple and easily designs system
that can be applied in any houses to supply home appliances.
Keywords—AC electricity; DC electricity; induction; coupling;
coils; wireless energy transfer.
I. INTRODUCTION
The common way of transferring electric energy is using
a cable, however, this conventional way is not only inefficient
but also messy. As the electronic appliances are increased in
number, the numbers of cables used are also increased, creating
more complicated and messier connection in domestic and
daily life. To answer this problem, the application of wireless
energy transfer is the solution, by only using the air as the
media to transfer energy and adjusting the distance among the
appliances and the source. This means of energy transfer can
go through any materials, except bimetal, therefore it can also
reach the places where cables application is not possible. This
new way of transferring energy is really helpful for human in
operating electronic appliances more effectively.
Current researches in wireless energy transmission had
been conducted although still limited in small amount of
energy and short distance between the source and the ap-
pliances. Wireless energy transfer using magnetic resonance
was introduced by Butkar [1], explaining the advantage of non
radioactive wireless energy transfer. Sibakoti [2] explained that
wireless energy transfer was really feasible to be applied for
lamp as the load of the system. A contribution to the wireless
transmission of power was discussed by Tucker [3] to ex-
plained a method to transfer energy in medium distance within
low frequency without physical contacts among components.
Yu [5] shows the example of wireless energy transfer with the
presence of metallic planes.
Nikola Tesla in 1889 was the first one who did the research
in wireless energy transfer, transferring electric energy from
the source to the load without any cables connection. This
method of energy transfer is very useful in the places where
wired connection is not recommended. This type of energy
transfer can be a significant changing in electric field since
it will reduce the bronze consumption for conventional cable.
This concept is the fundamental of this project, starting from
a small energy transfer application, and although the wireless
energy transfer already discussed in some references, we
propose an easy method to realize this project that can be
easily applied in domestic application for home appliances.
II. CIRCUIT DESIGN
Wireless power transmission transfers the electric power to
supplies electrical devices without using wires as transmission
media, instead using air as the media. This new method of
transferring and generating energy is useful when an instant
and/or continuous energy is necessary while wires application
is not practical. Theoretically, the basic circuit of wireless
energy transfer is given in Fig. 1.
The main concept of of wireless energy transfer system is
divided into 2 main parts, transmitter and receiver.
a. Transmitter
Transmitter consists of
• A rectifier is part of the circuit to convert AC to
DC, the application of rectifier here is required to
get stable output voltage and current. The output
of rectifier will be the input to the oscillator. The
DC current generated by rectifier is in the form of
Fig. 1: Wireless energy transfer model using self-resonant coils
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Fig. 2: Rectifier circuit
Fig. 3: Oscillator circuit
frequency generator circuit that produces electric
signal periodically and generates sinusoidal wave
signal. The rectifier circuit applied in this work is
given in Fig. 2.
• An Oscillator consists of an LC circuit. The LC
circuit has inductor (L) and capacitor (C) connected
in series. This LC circuit is used to generate an AC
source or as a signal generator. The oscillator circuit
applied in this work is given in Fig. 3.
• A transmitter coils is a loop of wires functioning to
transfer emf from transmitter part to receiver coils.
b. Receiver
The receiver circuit consists of an oscillator circuit in the
form of coils and is connected to load in parallel connection.
This circuit is functioning as a voltage source to the load,
as shown in Fig. 4.
A. Transmitter and Receiver Circuit
a. Transmitter Section (Tx)
We use a modified Royer Oscillator circuit for the transmit-
Fig. 4: Receiver circuit
Fig. 5: Diagram block of wireless energy transfer with AC
load
Fig. 6: Diagram block of wireless energy transfer with DC
load
ter section in this paper. By using this designed circuit, high
oscillating current can be easily achieved for the transmitter
coils.
b. Receiver Section (Rx)
This section consists of a receiver coils as a rectifier circuit
and a voltage regulator IC. The rectifier circuit in this
section is used to convert AC voltage to DC voltage. A
voltage control IC is employed to provide a constant limited
regulated output voltage to the load for charging.
In transmitter section, the AC voltage source is rectified
using a AC-DC rectifier circuit, and the output of this circuit
is inputted to the coils to generate an electromagnetic wave
(emf). The emf wave consists of a sinusoidal wave to induce
Rx coils in receiver side (Rx). The generated voltage in Rx
side can be directly used to supply the load. Therefore, we can
say that the basic idea of the electromagnetic induction is that
the current supplied through coils will generate magnetic field
within coils with direction perpendicular to it and if the wire
loop coils is situated near magnetic field, the electric current
will be produced inside the coil.
B. Load Circuit Design
The circuit design for the load of this system consists of
an AC and a DC load.
1) AC load
In this part, the electric energy transfer circuit is designed
to generated AC voltage to supply an AC load, in this
project we use a 15 watt bulb as the load. This circuit is
started by generating an AC wave voltage using magnetic
induction method. AC voltage is converted into DC volt-
age by oscillator, and the converted DC voltage is inputted
back to coils to generate emf induction in the form of AC
voltage again. Therefore, the resulted wave is actually a
pure sinusoidal wave, therefore a converter circuit is not
72
needed to convert the received wave in receiver section
for supply the load, this process is given in Fig. 5.
2) DC load
The working principle to supply a dc load is almost the
same with the AC load circuit, only in this circuit we add
rectifier to supply a DC load. In this project, we supply
a rotary fan as the DC load.
III. RESULT
In order to prove the effectiveness of our propose method,
we conducted experiments for supplying an AC load and a DC
load. We limited only one load for each experiment, and we
did the experiment for each load in twelve times for different
distances.
A. AC Load
Fig. 6 shows the generated power supply for a 15 watts
bulb and Table I shows the measurement results for wireless
energy transfer to supply that AC load.
a. The relation between distance (cm) and electric power (w)
From measurement data in Table I, we can see that the
transmitter circuit successfully sent the highest voltage
to the receiver circuit to supply a 15 watts bulb with
(a) Electric circuit
(b) Transfered energy to turn on a bulb
Fig. 7: Wireless transferred energy to supply an AC load
TABLE I: Wireless energy transmission with AC Load
No Transmitter Dist (cm) ReceiverVt (volt) Electric Power (watt) Vr (volt)
1 8.9 2 15 148
2 9 3 15 148
3 9.02 3.8 15 148
4 9.03 5.5 9 59
5 9 6.5 9 59
6 9.02 7.3 9 59
7 9.01 9.5 5 37.5
8 9.04 10 5 37.5
9 9.03 11 5 37.5
10 9 12.5 3 28
11 9.02 13 3 28
12 9.03 13.2 3 28
Dist : distance
Vt : Vtransmitter coils = 220 volt
Vr : Vreceiver
Amount of winding in coils = 41 windings
Diameter of wires = 1.7mm
Coils diameter = 17.5 cm
Fig. 8: Relation between distance and electric power for AC
load
Fig. 9: Relation between distance and output voltage for AC
load
the maximum distance 13.2 cm. We had conducted the
experiment for twelve times in different distances.
Based on data in Table I, it can be seen that the further
distance between the coil in transmitter side and receiver
side is, the smaller electric power received by the receiver
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side, therefore electric efficiency will be reduced as the
distance gets further between the transmitter and receiver.
Fig. 8 shows that there is a proportional relation between the
applied distance (2-13.2 cm) to electric power received by
receiver circuit (15-3 watt). We can conclude that from Fig.
8, the electric power received by receiver and the distance
between transmitter and receiver is inversely proportional.
b. The relation between distance (cm) and voltage in receiver
(Rx)
From the data in Table I, we can see that the further the
distance between the coils in transmitter side and coils
in receiver side is, the smaller voltage output received by
receiver circuit. This phenomenon is shown in Fig. 9, where
there is a proportional relation between the distance (2-
13.2 cm) to output voltage (148-28 volt) in receiver circuit.
Based on the graph shown in Fig. 9, the voltage output
(volt) in receiver side is inversely proportional with the
distance between the receiver and transmitter circuit.
B. DC Load
Fig. 10 shows the designed wireless transfer energy sys-
tem to supply a rotary fan as the load. Table II shows the
measurement data, where we measured the voltage output in
receiver circuit side in different distances, minimum 2 cm and
maximum 13 cm, and the minimum output voltage is 6.9 volt
and the maximum is 25 volt. The resulted current supplied to
the load is minimum 0.48 A and maximum 1.64 A.
(a) Electric circuit
(b) transfered energy to turn on a rotary fan
Fig. 10: Wireless transferred energy with DC load
TABLE II: Wireless energy transmission with DC Load
No Transmitter Dist (cm) ReceiverVt (volt) Load Current (A) Vr (volt)
1 30 2 1.64 25
2 30.2 3 1.56 24.6
3 30 4 1.45 23.5
4 29.9 5 1.39 20.8
5 30 6 1.32 18.5
6 29.8 7 1.17 16.8
7 30 8 1.05 13.8
8 29.9 9 0.98 11.9
9 30 10 0.87 10.9
10 30 11 0.63 9.2
11 30 12 0.5 8.1
12 30 13.2 0.48 6.9
Fig. 11: The relation between voltage output and distance for
DC load
Fig. 12: The relation between voltage output and current for
DC load
a. The relation between distance (cm) and output voltage
(volt)
Table II shows that the further distance between wire loop
coil in transmitter and receiver, the resulted voltage output
in receiver side is getting smaller. This phenomenon is also
shown in Fig. 11, where there is inversely proportional
relation between distance (2-13 cm) to the voltage output
in receiver circuit (25-6.9 volt).
b. The relation between distance (cm) and current (A)
From Table II, we can see that the further the distance (2-13
cm) between the receiver and transmitter coils, the resulted
output current applied to rotary fan is getting smaller (1.64-
0.48 A). This is also shown by Fig. 12, where there is
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inversely proportional relation between the distance and the
output current in receiver circuit.
Based on the experimental results above, we can conclude
that the wireless transmission of electric power is possible
to realize. The electrical energy can be transmitted from the
source to domestic appliances without the application of messy
cables. This study has shown a simple and yet effective design.
In this paper, we only use one load for AC and DC supply, in
future research we will improve the design to be more simpler
and able to supply load with higher electric power requirement.
IV. CONCLUSION
The wireless transmission of electric power is now possible
to realize. The electrical energy can be transmitted from
the source to domestic appliances without the application of
messy cables. This study has shown that the propose design
circuit can supply 15 watt bulb and rotary fan in maximum
distance 13.2 cm. In AC load, bulb, the further distance
between the receiver and transmitter circuit, the lesser electric
energy received by the receiver. For DC load, the further
distance between the receiver and transmitter will cause the
smaller current received by the receiver. It means that electric
efficiency is reduced as the distance between transmitter and
receiver gets further. This study has shown a simple and
effective design to realize the wireless electric supply for home
appliances.
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